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@ A device for removing carbon dioxide from a gas mixture. 

© A carbon-dioxide absorber, particularly intended for ex- 
tracting carbon dioxide from respiratory gases in res- 
pirators, apparatus for administering anaesthetics, breath- 
ing apparatus and like apparatus, comprises a container (1), 
having an inlet (2) and an outlet (3) for the respiratory gas and 
enclosing an absorbent medium (5) in the form of a fibre 
structure in which there is absorbed and retained in liquid 
form a liquid solution of one or more substances capable of 
chemically binding carbon dioxide. An advantage is afforded 
when the liquid solution comprises an aqueous solution of 
one or more hydroxides of alkali metals and/or alkaline earth 
metals; a particular advantage is afforded when an aqueous 
sodium hydroxide solution is used. The fibre structure may 
comprise both fibre material highly capable of absorbing and 
retaining liquid and fibre material exhibiting but slight liquid- 
absorbing properties, this latter fibre material being arrang- 
ed to form a matrix which separates the liquid-absorbing 
fibre material and ensures that the fibre structure as a whole 
obtains the desired degree of gas permeability. The liquid- 
absorbing and liquid-retaining fibre material may comprise, 
for example, a mixture of rayon and cotton fibres having 
bound thereto a highly liquid-absorbent cellulose derivative, 
for example carboxymethyl cellulose. 
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A device for removing carbon d ioxide from a gas mixture 

The present invention relates to a device, a so-called 
carbon dioxide absorber, for removing carbon dioxide from 
a gas mixture. The device is intended primarily for extrac- 
ting carbon dioxide from respiratory gas mixtures. 

There is a great need within the field of medical auxilia- 
ries for a device which enables carbon dioxide to be 
extracted from a mixture of respiratory gases, examples 
of such auxiliaries including respirators, apparatus for 
administering anaesthetics and apparatus for making a 
diagnosis or for taking scientific measurements of the 
respiratory system of a person. This need also prevails in 
the case of breathing apparatus used in circumstances under 
which it is impossible to breathe from the immediate sur- 
roundings, for example the breathing apparatus used by 
divers and by persons in other non-respiratory environ- 
ments. A number of requirements are placed on such a carbon- 
dioxide absorber which. are not placed on industrial ab- 
sorbers used to extract carbon dioxide from a gas mixture. 
A carbon-dioxide absorber for use in respirators, anaes- 
thetic apparatus, breathing apparatus and for like purpo- 
ses must be absolutely safe, i.e. there must be no 
risk that the person connected to the apparatus will 
inspire harmful substances. The absorber must also have a 
low resistance to the passage of gas therethrough, so that 
the person connected to the absorber is able to breathe 
readily through the same. The absorber should have but 
relatively small volume and should be light in weight 
while still being effective. It should also be easy to 
use and inexpensive to manufacture, since the absorber 
is preferably intended for one-time use only. 

The carbon-dioxide absorbers which are intended for use 
in the aforesaid fields and which have been totally pre- 
dominant for several decennia, comprise a container 
provided with an inlet and an outlet for the gas mixture 
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and containing an absorbent material which comprises a mixture 
of pieces or coarse granules of a mixture of sodium hydroxide 
and calcium hydroxide, sometimes in admixture with silica, 
and known as soda lime. The silica is added to harden the 
5 absorbent material and to reduce dust formation. Another 

absorbent material used in a similar manner is "Baralyme", 
which comprises a mixture *of barium hydroxide and calcium 
hydroxide. Although these known carbon-dioxide absorbers 
have been available for a very long time, they are encumbe- 

10 red with certain drawbacks. For example, it must be strict- 
ly ensured that the solid absorbent material is fairly 
homogenous and, above all, that it contains no minute 
particles or dust capable of being inhaled by the person 
connected to the absorber. Consequently, it is necessary 

15 to construct the absorbent from hard and relatively large 
pieces of material, or coarsely granulated material. This 
results in a small specific contact surface area between 
the gas mixture and the carbon-dioxide binding compounds , 
and hence a large total volume of absorbent material is 

2 0 required to achieve effective absorption of the carbon 

dioxide present. In addition, when in use carbonates form 
on the surfaces of the pieces or granules of absorbent 
material, causing the material to be inactive with regard 
to the absorption of carbon dioxide, despite the fact 

2 5 that the significant total quantity of material located 

beneath these coated surfaces is still capable of binding 
carbon dioxide. Further, these absorbents take up significant 
quantities of moisture and heat from the absorption pro- 
cess, and as a result thereof the granules tend to agglo- 

30 merate or "bake together", thereby increasing the resis- 
tance to the passage of gas " therethrough . This gives rise 
to an increased throughflow resistance and an uneven and 
ineffective use of the absorbent material. As a consequence, 
only a relatively small proportion of sodium hydroxide can be 

35 used in soda lime, despite the fact that this compount is the nost 
effective with regard to the absorption of the carbon dioxide. 



Accordingly, the object of the present invention is to 
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provide, primari ly for the aforesaid purpose, a carbon- 
dioxide absorber which constitutes a considerable improve- 
ment on the aforementioned known carbon-dioxide absorbers 
in the respects discussed above and which can be manufae- 
5 tured in a rational manner capable of being adapted to 
large scale production. 

As with the prior art absorbers, the carbon-dioxide absor- 
ber according to the invention also includes a container 

10 provided with an inlet and an outlet for the gas mixture 
to be treated and containing an absorbent material compo- 
sed of substances which are capable of chemically binding 
carbon dioxide. The absorber according to the invention 
is mainly characterized in that the absorbent material 

15 comprises a finely-divided, gas-permeable fibre structure 
having absorbed therein a liquid solution which contains 
one or more substances capable of chemically binding 
carbon dioxide and which is retained in the fiber 1 structure 
in liquid form. 

20 

Because the carbon-dioxide binding material present in 
the absorber according to the invention has the form of 
a finely-divided liquid solution, there is no risk that 
dust will form and, consequently, that harmful substances 

25 will be inspired by the person connected to the absorber. 
Furthermore, because the liquid solution is absorbed in 
a fibrous structure, an extremely large specific surface 
area is presented for contact of the gas mixture flowing 
through the structure with the carbon dioxide binding 

30 substance contained in said structure, therewith achiev- 
ing a high degree of efficiency. Another advantage 
afforded by an absorber according to the invention is 
that the rate at which efficiency diminishes due to the 
formation of carbonates is relatively slow. This enables 

35 an effective absorber to be produced in small dimensions 
and at low weights. These advantages are particularly 
noticeable in an absorber which is intended to be used 
for only a relatively short period of time. In this 
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latter respect it was previously necessary to use 
absorbers of relatively large dimensions and heavy weights. 

Fibre material capable of absorbing very large quantities 
5 of liquid in relation to its weight and volume in a dry 
state and also capable of retaining the liquid absorbed 
so effectively as to render it practically impossible to 
extract the liquid from the fibrous material other than 
by forced evaporation is readily available on the market. 

10 The use of such fibre material fully ensures that no harm- 
ful or deleterious substance can leave the absorber and 
be carried to the person connected thereto. One such known 
highly absorbent material is that manufactured and sold 
by Uddeholms AB, Sweden f under the designation SECOSORB, 

15 which comprises a highly absorbent cellulose derivative, 
namely porous, granulated carboxy-methyl cellulose having 
a particle size of about 1 rum. This highly absorbent 
material can be given a felted or wadding- like structure , 
by incorporating the same in a rayon fibre or cotton fibre 

20 matrix. It will be understood, however, that the carbon 
dioxide absorber according to the invention may comprise 
any suitable type of material having a gas-permeable, 
fibre-like structure capable of absorbing and positively 
retaining, .in liquid form, large quantities of liquid in relation to its 

25 volume. Because the liquid present is bound solely to 

the actual fibres themselves, therewith leaving the inter- 
stices between respective fibres free from liquid, the 
liquid -impregnated fibre structure exhibits good gas 
permeability, this permeability remaining at its original 

30 level throughout the use of the absorber. 

In addition to containing fibre material capable of 
absorbing and retaining large quantities of liquid, the 
fibre structure of an absorber according to the invention 
35 may also incorporate fibre material having but slight 

absorbent properties, the purpose of this fibre material 
being to separate the liquid absorbent fibre material 
and to impart a desired degree of gas permeability to 
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the fibre structure as a whole. One suitable fibre 
material possessing but slight liquid-absorbing qualities 
may, for example , comprise polypropylene bi-component 
fibres and may also have the form of a felted or wadding- 
5 like structure. An advantage is gained when the liquid- 
absorbing fibre material and the substantially non- 
absorbing fiber material are placed 

in alternate layers. An absorber according to the inven- 
tion may be constructed, for example, in the manner illu- 
10 strated schematically, and in section, in the accompanying 
drawing. 

The absorber according to the invention comprises a rigid 
outer, substantially cylindrical container 1 having pro- 

1 5 vided at one end thereof an inlet 2 for the gas to be 

treated and at the other end thereof an outlet 3 for the 
treated gas. The inlet 2 is adapted to carry an elongated, 
hollow, substantially tubular support element 3 which 
extends co-axially within the outer container 1 , and the 

20 end of which remote from the inlet 2 is closed with the 
aid of a plug or end wall 4. Although the supporting ele- 
ment 3 is essentially cylindrical, it presents a plurali- 
ty of annular, outwardly protruding fins or flanges 3a, 
and a number of apertures 3b are formed in the wall of 

25 said element. This supporting element 3 carries the 
absorbent material 5, which comprises a plurality of 
cylindrical layers of felted or wadding-like fibre structures 
encircling the element 3. These mutually co-axial and 
superposed fibre layers comprise alternately a highly 

30 absorbent fibre structure having absorbed and retained 
therein a liquid solution comprising a carbon-dioxide 
absorbent, for example an aqueous sodium-hydroxide solution, 
in liquid form and a fibre structure which possesses but slight 

liquid absorbing properties, for example a polypropylene 
35 bi-component structure. 

As illustrated by the arrows 6, the carbon-dioxide 
containing gas entering the inlet 2 is guided into the 
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interior of the supporting element 3, from where it 
passes through the apertures 3b and subsequently through 
the layered cylindrical fibre structure 5, as illustra- 
ted by the arrows 7. As the gas passes through the fibre 
structure 5, ingoing carbon dioxide is extracted from the 
gas by chemical co-action with the liquid solution of 
carbon-dioxide binding substance absorbed in and retained 
by the fibre structure. Subsequent to passing through the 
carbon-dioxide absorbing fibre structure 5, the gas, now 
cleansed of its carbon dioxide content, is led out through 
the outlet 3, as illustrated by the arrows 8. 

It will be understood, however f that an absorber according 
to the invention may be constructed in ways other than that 
described above . 

An advantage is afforded when the liquid absorbed in and 
retained by the fibre structure of an absorber according 
to the invention comprises an aqueous solution of one or 
more carbon-dioxide binding compounds , such as primarily 
hydroxides of alkali metals and/or alkaline earth metals r 
such as sodium hydroxide (NaOH) , barium hydroxide (Ba (OH) 2 ) , 
potassium hydroxide (KOH) , and calcium hydroxide (CatOH^)- 
Particular advantage is achieved when there is used an 
aqueous solution containing 40-50% NaOH. It will be under- 
stood, however, that other liquid-soluble compounds capab- 
le of binding carbon dioxide may also be used. Although 
water would seem to be a highly advantageous solvent in 
this regard , because it is inexpensive, innocuous and 
relatively non-volatile at normal temperatures, it will 
be understood that other solvents may also be used r pro- 
vided that they can be absorbed by and bound in liquid form 
to the fibre structure used. 

Although the absorber according to the invention has been 
developed primarily, and to particular advantage r for 
the removal of carbon dioxide from respiratory gases in 
conjunction with respirators, apparatus for administering 
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anaesthetics, breathing apparatus, and like applica- 
tions, the absorber may, of course, be used in other 
connections where carbon dioxide is to be extracted from 
a carbon-dioxide containing gas mixture. 
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CLAIMS 



1 . A device for removing carbon dioxide from a gas 
mixture, particularly from respiratory gases, comprising 
a container having an inlet and an outlet for the gas 
mixture and enclosing an absorbent medium containing 
substances capable of chemically binding carbon dioxide, 
characterized in that the absorbent medium comprises a 
fibre structure having absorbed and retained therein in liquid farm 
liquid solution of one or more substances capable of 
chemically binding carbon dioxide. 

2. A device according to Claim 1, characterized in that 
the liquid solution comprises an aqueous solution of 
one or more hydroxides of alkali metals and/or alkaline 
earth metals, such as NaOH, Ba(OH) 2 , KOH, Ca(OH> 2 for 
example . 

3. A device according to Claim 2, characterized in that 
the liquid solution is an aqueous solution containing 
40-50% NaOH . 

4. A device according to any of Claims 1-3, characteri- 
zed in that the fibre structure contains both fibre 
material which is highly capable of absorbing and retain- 
ing liquid and a fibre material of relatively slight 
liquid-absorbing ability, this latter fibre material being 
arranged to form a matrix which separates the liquid- 
absorbing fibre material and ensures the desired degree of 
gas permeability of the fibre structure . 

5. A device according to Claim 4, characterized in that 
the two fibre materials of mutually different absorbabi- 
lity are arranged in alternate layers. 

6. A device according to any of Claims 1-5, characteri- 
zed in that the fibre structure is a felted structure. 
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7. A device according to any of Claims 1 - 6, characteri- 
zed in that the liquid-absorbing and liquid-retaining 
fibre material comprises a mixture of rayon and cotton 
fibres and a highly liquid-absorbent cellulose deriva- 
tive bound thereto. 

8. A device according to Claim 7 , characterized in that 
the cellulose derivative is carboxymethy lcellulose . 

9. A device according to Claim 4, characterized in that 
the inactive fibre material comprises polypropylene bi- 
component fibres. 
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